This study is an attempt to correlate adrenocortical hormonal activity with various cell fractions obtained by homogenization and differential centrifugation of bovine adrenocortical tissue. Bioassays involving the decrease in circulating eosinophils and sodium retention were employed for the estimation of the glucocorticoids and mineralocorticoids respectively. The supernatant was the most active fraction in both bioassays, while the microsome and mitochondrial fractions demonstrated varying degrees of activity. The total nitrogen, lipide phosphorus, and cholesterol contents of the fractions were determined. The microsome fraction contained a relatively higher amount of lipide phosphorus and a marked amount of cholesterol.
Beef adrenal fractions prepared by differential centriiugation have been investigated for their enzyme activity in steroid biosynthesis (1) (2) (3) (4) (5) . It has not been established whether the particulate fractions contain active hormones which possess biological activity characteristic of that of known adrenocortical hormones or whether the active adrenocortical hormones are present only in the soluble portion of the cell with the granules contributing the enzymes for the formation of the hormones.
Earlier work (6) described the cytochemical nature of cytoplasmic inclusions, termed "giant granules," located in the zona glomerulosa of the bovine adrenal cortex. These granules were shown to stain with mitochondrial, lipide, and protein stains. They contained succinoxidase activity less than that of the mitochondrial fraction, but greater than the microsomes. A method was described for the isolation of a fraction of the giant granules by differential centrifugation of beef adrenocor tical homogenates.
The purpose of this study is to determine the presence of steroids, which would produce changes in living tissues similar to those obtained with * Supported in part by a research grant, G-371 (C-6), from the National Institutes of Health and by funds from the Wisconsin Alumni Foundation.
:~Present address: Department of Biology, University of Oregon, Eugene, Oregon. adrenal hormones, in the giant granule, mitochondrial, microsome, and supernatant preparations, and to estimate the relative concentration of the steroids by comparing one fraction with another. In addition, data concerning the chemical constitution of the fractions are presented.
Materials and Methods
Bovine adrenal glands were cooled immediately upon removal from the animal. The cortical tissue was grossly separated from the medulla and capsule and homogenized in 0.25 ~ sucrose with a sharp-pointed, ground glass homogenizer developed in this laboratory. The homogenate was diluted with isotonic sucrose to obtain a homogenate which was approximately 30 per cent with respect to the weight of the original tissue. Both the dissection and the homogenization were performed in a cold room at approximately 3°C. The fractionation ( Fig. 1 ) was performed in an International refrigerated centrifuge at 3°C. The purity of the giant granule fraction was checked by staining smears of the fraction with the aniline acid fuchsin method for mitochondria, the Sudan black B stain for lipide, Crossman's modification of Mallory's triple stain, and with Feulgen. The purity of the mitochondrial fraction was determined by stained smears and by its succinoxidase activity and that of the microsome fraction by the lack of granules in stained smears and its lack of succinoxidase activity (6). All washings were discarded.
The fractions obtained from each centrifugation were diluted to a known volume with isotonic sucrose and stored at 4°C., after adding about two parts of acetone for one part of a fraction. 
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fraction collected was calculated on the basis of its total nitrogen content. Each pooled fraction was filtered and extracted by a modification of the method described by Haines (7) . The final materials were stored in ethanol at 4°C. The material was transferred into oil for the bioassays and injected subcutaneously into the animals. The amount injected was based on milligrams equivalent of nitrogen of the individual fraction.
The nitrogen content was used as a reference by necessity, since the lipide content has been shown to be too variable (6) , wet or dried weights were impractical due to the small amounts of material available, and the wet weight of the original tissue was not used because of large and variable losses in the first centrifugation. Therefore, the nitrogen content, which requires only a small amount of each fraction and is consistent from one fractionation to another, was used as a basis for interpretation of hormone activity. It is realized that this reference system is far from ideal in a tissue rich in lipide and in a study focused on steroids.
The per cent recovery of the fractions cannot be determined since the nuclear fraction, containing some cell fragments, and the washings were discarded. Also, the sensitivity of the assay systems is probably not such that this type of calculation would be meaningful.
Two bioassay procedures were utilized for the determination of adrenocortical activity, one to establish the presence of the glucocorticoid activity in the fractions, and the other to determine the mineralocorticoids. The decrease in circulating eosinophil cells of adrenalectomized mice was the method for the deterruination of the glucocorticoids (8) . The mice were the BB~ strain obtained from Jackson Memorial Laboratory, Bar Harbor, Maine. The mineralocorticoid content was investigated with the sodium retention bioassay method of Kagawa, Shipley, and Meyer (9) . The male rats were obtained from the Holtzman Rat Company, Madison, Wisconsin.
The androgenic and myotrophic activities of the fractions were determined by the method of Hershberger, Shipley, and Meyer (10). The superuatant fraction was analyzed for estrogenic activity by the uterine weight methods described by Riegd and Meyer (11) , and for progesterone by the adsorption spectrum on the Beckman quartz spectrophntometer as described by Peariman (12) .
In addition, aliquots of freshly prepared fractions were analyzed for nitrogen content by a modification of the method of Johnson (13) , for lipide phosphorus by the method of Eilert (14) , and for cholesterol by a modification of the method of Knobil *t aL (15) . When the method of cholesterol was applied to the fractions, a yellow-brown color, similar to that obtained with a small amount of sucrose alone, was obtained. Therefore, the sucrose remaining in the fractions was believed to be the cause of the interfering color. It was found that 
34.5-4-10.5 when aliquots of the standard cholesterol solution were added to the sucrose, the reading for sucrose alone could be subtracted from the combined sucrose and cholesterol readings to give a curve similar to that obtained from pure cholesterol standards. Two identical aliquots were set up for each fraction in these determinations and one of each was treated with the color reagent and the other without. The difference in the readings for the two treatments was considered to be due to the cholesterol in the fraction. 
RESULTS AND DZSCUSSmN
This study involves an investigation of a complex system with the use of methods which are not very precise in the nature of the information obtained. Accordingly, the results represent exploratory information which, it is felt, is valid until better analytical methods are applied to this material.
The per cent decrease in circulating eosinophils following injection of varying doses of the homogenate and fractions is presented in Table I . At low doses where a slight response was observed, many of the animals showed an increase in eosinophils, thereby extending the range into the negative side on the basis of per cent decrease in the cells. The types of response produced (Fig. 2) can Table II presents the total milligrams of sodium excreted following the injection of each fraction in the sodium retention bioassay. The difference in sodium excreted by treated animals as compared with oil controls, the amount of sodium retained, is shown in Fig. 3 .
TABLE II Sodium Excretion in Adranalectomiz~ Rats Following Infections of Extracts of Beef A&o~oeorti~,al Fractions
A low dose of the homogenate causes a response in the sodium retention bioassay, but this levels off with an increase in the amount of material injected and finally drops off at the highest dose administered. Kagawa (17) has demonstrated a similar leveling off when desoxycorticosterone acetate and cortisone are administered together using this bioassay. The homogenate may contain sufficient amounts of the glucocorticoids to cause a similar antagonistic effect. The giant granules again show low activity with relatively high doses.
A comparison on the basis of milligrams equivalent of nitrogen and gram wet weight of original tissue of the activities of the fractions with that of the homogenate in both bioassays is shown in Table III . In both bioassays the supernatant shows a greater activity than any of the particulate fractions. When a comparison is made of the particulate fractions, it is of interest to note that the microsome fraction contains higher amounts of the glucocorticoids, while the mitochondria fraction contains a higher concentration of mineralcorticoid activity. It may be that the compound in the mitochondrial fraction causing the response in both bioassays is aldosterone.
There were no apparent androgenic or myotrophic activities demonstrated by the homogenate or most of the fractions with the doses used. The giant granules showed possible myotrophic activity on one animal at a low dose. No estrogens or progesterone could bedemonstrated in the supernatant. Probably any androgens, estrogens, or progesterone initially present were removed in the extraction procedure.
The data for the nitrogen, lipide phosphorus, and cholesterol content of the fractions are found in Table IV . The nitrogen and lipide phosphorus data demonstrate the relative constancy of the fractions prepared at different times and from different glands. It is of interest to note that the lipide phosphorus-to-nitrogen ratio of the microsome fraction is greater than that of the other fractions, demonstrating a relatively higher phospholipide content in the microsomes. The microsome fraction contains the highest amount of cholesterol. This high concentration can be noted especially when the cholesterol content is compared with the nitrogen content of each fraction. It is possible that either the microsomes are the site of hormone synthesis in the cortical cells, with the cholesterol present as the precursor, or the microsomes provide a source of cholesterol for the rest of the cell.
